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' Interrogatory Number 1: ldentify and set forth at lenglth and in detail any
and all changes, modifications, or any other alterations of any sori, which
should be made to your letter dated Decembeyr 10, 1996, addressed Lo Mr.
Robert Slack, R.$.0., Conam lnspection 1lnc., and to Appendix A through D,
and their Attachments, which are attached Lo the aforesaid lef.texr, Lo make
the letter and Appendix A through I and theair attachments complete, Lrue and

correcl as of Lhe date of the answer to this interrogatory.

Ragponse: The December 10, 1996 letter and Appendix A through D and
Ltheir attachments are complete, true and correct as wrilien.

Interrogatory Number 2: Are you professionally and technically conversant -
with the NRC Standards for Protection Against Radiation set forih in Titlle
10, Part 20 of the Code of Federal Regulations?

requirements of 10 CFR 20 for the following reasons. I am Ceriified
in the comprchensive practice of liealth Physics by Lhe American Board
of Hcecalth Physics. 1 have applied the basic pxinciples in 10 CFR 20
to radialion protection program development, appraisal, upgrade, and
support for morc than 20 years. For the past 13 years, T have
assisted numerous USNRC (and Agreement State) licensees in achieving
and demonstrating compliance with 10 CFR 20 (or the Agreement State
cguivalent). 1 have also prepared and delivered training programs in
dose assassment methods Lo a variety of technical and agency groups.
(In particulayr, 1 prepared and delivered a 40-hour Internal Dosimetry
Course to USNRC inspeclors af the Technical Training Center in
Chattanooga, Tennessee, and T prepared and delivered a l6-hour Skin
Dosimetry Course to USNRC inspections at the various regional offices.
Bolh coursces addressed non-uniform irradiation of the body.) In
addition, 1 am familiar with the fundamental principles that form the
regulations in 10 CFR 20, having served on a variety of consensus
sl.andards committees tasked with applying those principles for dose
assessment purposes.

. Responsa: T am professionally and technically conversant in the

Interrogatory Number 3: Arc you professionally and technically competent
.o apply tha NRC’s dose computation methodology as set forth in Part 20 of
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Lhe Code of Federal Regulations and, given sufficient information, to
calculate the dose received externally Lo an individual?

Response: For the reasons set forth in my response Lo Interrogatory
Number 2, 1 am professionally and technically competent to asscss
radiation doses for the purpose of comparison with the dose limits in
10 CFR 20. However, it is important to note that 10 CFR 20 does not
provide specific dose calculation methodologies from measuremcnt
results. TJTnstead, it provides dose limits and definitions of terms
that comprise the dose - limits. 1 have performed many such dose
assessments using the definitions and terms in 10 CFR 20, most of
whi.ch were reviewed and approved by the USNRC or an applicable
Agrcoment State agency.

Interrogatory Number 4: Did you calculate Mr. William Chastain’s external
doses, which are set forth in Atrachments 1 and 2 of Appendix D in your
roport of December 10, 1996, as 2347.01 and 2535.24, respectively, in full

compliance with the methodology required for calculating an extcrnal dose
as sect forth in 10 CFR Part 207

Responge: litle 10, Code of Federal Regulations, Parti 20, Seclion
1003 (10 CFR -20.1003) defines the total effective dose equivalent
(TEDR) as the sum of the decp-dose cquivalent (for external exposures)
and the committed effective dose eqguivalent (for internal expesures).
The same section defines the decep-dose cquivalent as the dose
cquivalent at a tissue depth of 1 cm (1000 mg/cw’) from external whole
body exposure [emphasié added). ©Using conventional dose asscssmant
methodologics and the recommendations of consensus standards agencices,
I determined that the most likely cestimate of deep-dose equivalent
incurred by Mr. Chastain, exactly as defined in 10 CFR 20.1003, was
either 2,347 nillirem or 2,535 millirem, depending upon the .time-and-
motion scenario, and disregarding the discrepancy betwean the exposure
scenarios and the film badge results. Since no commitied effeclive -
dose equivalents from internal sources occurred, Lhe most likely TEDE
incurred by this individual for the two scenarios was 2.347 or 2,53
millirem, respectively.

However, conflicting instructions appear in 10 CKFR 20.1201(¢). Tn
this subsection, the regulation statcs that “The assigned deep-dose
equivalenl and shallow-dose equivalent must be for the part of the
body receiving the highest exposure”.' This definition is not only in
conflict with the 10 CFR 20.1003 definition for deep-dose equivalent,
‘bul il is also inconsistent with the fundamental principles of dose

} With respect Lo the term “shallow dose equivalent”, the USNRC recognired Lhat uon-
homegeneous irradiation of nmall areas of the skin rasults in doses that axe not diréectly

comparable to the akin dose Jimit Jn 10 CFR 20.1201(a) (2) (ii). This is why the 10 CFR
20,1003 definilion for shallow-dose equivalent limits the area of skin over which the dofie
ier averaged to a minimum of one (1) gquare centimeler. In a 1990 Policy Statement, the

USNRC acknowledged tLhal, whilc doscs to emaller areas of ths skin may excesd the USNRC’s
skin dose 1limit, the predicted effect cenmnot be compared rno thar from wniform radiation
of rthe nrkin (56 FR 3132, "RnforcemenL Policy Regarding Occupational Domses from ‘line
Particles;’ PDPolicy Statement”. July 31, 19%0). ‘Thue the USNRC permits the 2licemsee to
average Uhe ckin dose over a one (1) square centimcter arca for compliance purposes.
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limitation promulgated by the lnternational Commission on Radiological
Protection in Publication 26, the document that forms thc basis for
10 CFR 20 and Federal) Radiation Guidance.” Tha USNRC recognized this
limitation and thus, in the 10 CFR 20.1003 definition for “weighting
factor”, provided licensees with the ability to apply external dose
weighting factors in order to compare the risk of stochastic effects
resuliing from non-uniform irradiation to the total risk of stochastic
etfects whcen the whole body is irradiated uniformly.

By assessing the dose Lo that area of the bedy that received tho
highesi exposure, by applying weighting factoxs taken from a consensus
standard (ANS1 N13.41), and by submitting a description of the
approach and the results obtained for Conam submission Lo the USNRC
for approval (see Conam’s April 9, 1997 response to the USNRC's March
10, 1997 Damand for Information), my dose assessment complied with the
leLter and Lhe intent of the USNRC’s regulations in 10 CFR 20.

Interrogatory Numbexr 5: Are the estimated external doses (in millirem) set
forth in the Interrogatory immediately above, the numerical figures which
would result from calculating the total effective dose equivalaent received

by Mr. William Chastain in accordance with the methodology set forth in 10
CFR Part 20%?

Responsa: Y¢s. Sce the response to Interrogatory Number 4 for the
basis of this conclusion.

Interrogatory Number 6: For purposes of calculating external dose, does 10
CFR Part 20 permit a licensee to use weighting factors for extornal
exposures prior Lo obtaining NRC approval?

Regponse: In 10 CFR 20.1003, footnote 2 to the table entiiled “Organ
Dose Weighting Factors”, il states that “The use of other weightling
faclors for cxternal cxposure will be approved on a case-by-case basis
until such time as specific guidance is issued”. Nowhere in this
citation docs it state that pre-approval is necaessary. On the other
hand, in 10 CFR 20.1204(c¢c) {2), which specifically addresses internal
exposure, the USNRC states that “when specific information on the
physical and biochemical properties of the radionuclides taken into
the bedy or the hehavior or the material in an individual is known,
Lhe licensee may upon prior approval of the Commission [emphasis
added] adjusti Lhe DAC or ALT values to reflect Lhe actual physical and
chemical characteristics of airborne radiocactive material (e.g.,

aercsol size distribution or density).” Likewise, in 10 CFR
20.1703(d), which specifically addresses the usa of respiratory
r ction, the USNRC states that “The licensee shall notify, in

wriling, the Regional Administrator of the appropriate NRC Regional
Office listed in appendix D Lo part 20 at Jeast 30 days before the
date [emphasis added] that respiratory protection eqguipment ig first
used under Lhe provisions of either §20.1703(a) or (b).” Both of
these citations clearly advise the licensee that prior approval for

? 52 MR 2822, “Radiation Protection Quidance Lo TFedersl Agencies foyr  Occupational
Exposure”, January 27, 13987,



these actions 1is necessary. They show that USNRC regulations
cxplicitly require prior approval when it is deemed necessary. Such
explicit direction does not appear in footnote 2 of 10 CER 20.1003.
Therefore, prior approval for using weighting factors to asscss deep
dose cquivaleni from non-uniform fields is not recquixed.

Interrogatory Number 7: For purposes of calculating extcrnal dose, does 20
CFR Part. 20 permit a licensec to use draft or final American National
Standards Tnstitutc (ANSl) document number HPS N13,41-1997, “Criteria for
Performing Multiple Dosimetry,” for delermining external exposurcs prior to
obtaining NRC approval?

Responsae: In 10 CFR 20, the USNRC neithaer approves nor disapproves
the use of HPS N13.41-1997 for assessing external exposures. (See
rasponse o lnterrogatory Number 6 in regard to the “prior approval”
issuce associated with this LInterrogatory.) Likewise, 10 CFR 20
neilher approves nor disapproves of the use of ANST N13.14, 1PS
N13.42, or TCRP 54 (for cxample) for assessing internal cxposures,
even Lhough Lhe Lools contained Lherein are necessary for interpreting
monitoring results, and are routinely used by licensees for intaornal
dose assessments."3

Interrogatory Number 8: Tf the answer to Interrogatory number 7 is yes,
please describe in detail how you were informed that the NRC had, or would,
approve the use of draft or final HPS N13.41-1997 in computing the oxternal
dose received by Mr. William Chastain.

Rasponsa: When the current version of 10 C¥FR 20 was issued in 1991,
the principal standard-setting organizations had not yet provided
specific weighting factors for use in assessing external doses from
non-uniform fields, even though Lhe basis for these factors have
existed since the 1970's, rendering their derivation a slraight-
forward matter. It was for this reason that the USNRC opted to
evaluale Lhe use of extcrnal dose weighting factors on a “case-by-case
basis” until specific factors were issued by the standard-sctting
organizalions. HPS N13,41 was approved by the ANSI-accredited HPS N13
Commit.t.ce on June 20, 13996, and the standard was published in final
form on December 1, 1996. Recause this document contained Lhe first
listing of oxternal dose weighting factors that had becn approved by
a standard-setting agency, and hecause the basis for the faclors was
the same as the basis for the factors shown in 10 CFR 20 for internal
dose assessment, it was reasonable and prudent to apply the guidance

A

Amendcan  Nalional  Standards Institute, "Internal Dosimetry Programs for  Tritium
Exposurc - Minimum Requirements”, ANSI1 N13.14-1983. :

s Merdcan  Natjona) Standards Instituto, ‘“Internal Dosimetry for Mixed [Pission and

Activation Producte”, HPS N13.42-1997,

International Commission on Radiological DProtection, “Individual Monitoxing for Intake

of Redionuclides by Workerg: Deslgn and Taterprelalion”, 1CRP  publication 54, Pergamon
Presa, New York, 1988.



in Lhis document Lo the Conam dose assessment rather than deriving and
justifying alternative factors.

As chair of the N13.41 committee, I had a fundamental understanding
of the technical basis, derivation, and recommended usc of Lhe
external dose weighiing factors that appeared in HPS N13.41. Because
consensus-standard factors were used, because no modifications to the
factors were made, and because thc basis for the factors is JCRP 26/30
(the same standards that form the basis for 10 CFR 20), there was no
reason Lo doubt the USNRC’s approval of the use of these factors for
assessing the likely TEDE incurrcd by Mr. Chastain.

Interrogatory Number 9: Tf the answer Lo Interrogatory number 7 is vyes,
please describe in detail how HPS NI13.41-1997 is wused in accident
situations, such as the case with Mr. William Chastain’s exposure.

Response: The purposc of HP$ N13.41 is to provide guidance for whan
to monitor wilth muliiple dosimeters and where to place such dosimelers
when their use is deemcd necessary, and how to interpret and record
dosimeter results after they are processed/evaluated. The standard
was specifically developed to addrass non-uniform external exposures,
which is at the heart of the Conam mattier.

Since multiple dosimeters were not involved in Lhe Conam matter,
issues of when and how rto use them are not pertinent. Ulowever, the
way in which the whole body dose is inferred from multiple dosimetry
(specifically the use of compartiment factors) does have applicabilily
to Conam since, in both the standard and the Conam matter, non-uniform
irradiation of the whole body is assumed.

The Standard's reference to accident conditions rxefers to global
conditions wherein the results of dosimetry processing cannot be
assumed to be similar to the dose distribution that was assumcd when
dosimeter placement was initially determined (i.e., the relationship
between the dose in a given compartment to the whole body dosc may not
remain constant over the ménitoring period). The standard does notl
preclude the use of the compartment weighting factors for assasning
the offective dose equivalent under any circumstances, accident or
routine, if 1he dose Lo a compartmenl. can be reasonably estimated
(such as was done by Conam in reconstructing the sequence of events).

Interrogatory Number 10: Were you provided any information, in writing or
orally, by Conam Inspection, Inc., prior to December 10, that indicated Lhat
tha NRC had approved, or would approve the use of weighting factors for

external exposure in calculating the external dosc rececived by Mr. William
Chastain?

Response: No.

Interrogatory Number 11: 1f the answer to Interrogatory number 10 is yes,
please describe in detail), how you were informed that the NRC had, or would,
approve the use of weighting factors for the determination of external
exposure in computing the dose received by Mr. William Chastain.
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Response: Not applicable.

Interrogatory Number 12: If you were informed in any sort of graphic Lhat
the NRC had approved, or would approve, the use of weightjng factors ?or
oxternal exposure in computing the dose received by Mr. William Chastain,
will you voluntarily provide such graphic material to the NRC counsel?

Response: Not applicable.

Interrogatory Numbar 13: Prior to sending your December 10, 1996 lettex Lo
Mr. Robert Slack, did you formally or informally, in detail oxr simply
roughly, calculate what total effective dosc aquivaleni Mr. William Chastain
would have received on February 28, 1996, according to the methodology set
forth in 10 CFR Part 207

Response: No. The only dose calculations performed were those Lhat
were summarized in my December 10, 1396 letter.

Interrogatory Number 14: If Lhe answer to Interrogatory number 13 is yes,
please sct forth your computations of the total effective dose cquivalant
received by Mr. Chastain using the methodology set forth in 10 CFR Pari 20.

Rasponse: Not applicable.

Interrogatory Number 15: If the answey Lo Interrogatory number 13 is yes,

did the occupational)l dose received by Mr. Chastain exceed the annual dose
permitted by the NRC in 10 CFR Part 20?

Regponse: Not applicable.

Interrogatory Number 16: If the answer to Interrogatory number 13 is ves,
do you have any written notes, or computer data sheets, showing your
calculatiens in accordance with the NRC methodology set forth in 10 CMR Part
20, and if so will you voluntarily make them available to the NRC counscel?

Regponse: Not applicable.

Interrogatory Numbar 17: TIf the answer to Tnterrogatory 13 is yes and you
do not have any notes or graphic material showing your calculations please
describe when, how, and under what circumstances those notes or graphic
records were either destroyed or disposed of.

Responge: Not applicable.

Interrogatory Number 18: Prior to sending your Decomber 10, 1996 leottor and
attachments to Mr, Robert Slack, did you calculate the dose which Mr.

Chastain received by using a methodology which was in complianca with 10 CFR
Parl 20 methodology?

Response: Yes. The results of Lhat assessment are described in my
Decomber 10, 1996 lelier. (See response to Tnterrogatory Number 4.)

Interrogatory Number 19: TIf the answer to Interrogatory number 18 is yes,
pleacse identify fully just what methodology you used.

6



Response: The methodology 1 used is explained in detail in my Decomber
10, 1996 lerter.

Interrogatory Number 20: If thec answer to Interrogatory number 18 is yeas,
do you have any notes or compuler work sheets showing your calculations?

Responsa: Yes.

Interrogatory Number 21: Tf the answer to Interrogatory number 20 is yes,
will you voluntarily provide such graphic material to the NRC counsel?

Response: This material is attached to my December 10, 1996 lettler.

Interrogatory Numbexr 22: If the answer to Interrogatory number 20 is no,
planase describe in detail the itime and circumstances under which your
graphic matoerial was destroyed or disposed of.

Response: Not applicable.

Interrogatory Number 23: Prior to December 10, 1996, did you orally or
graphically, dircctly or indirectly or by interence, inform Mr. Robert
8lack, or any person having an Jinterest in common with Conam inspeclion
Tnce., or any of Conawm’s employees or officers, that computation of tho dosc
received by Mr. William Chastain would exceed permissible NRC occupational

dose limits if calculated in accord with the criteria set forth in 10 CFR
Part 2072

Responsa: No.

Interrogatory Number 24: Tf the answer to Interrogatory number 23 is yes,
plecasc descrxibe fully just what that communication was, how it occurred,
when it occurred, and to whom it was made.

Rasponse: Not applicable.

Interrogatory Number 25: Prioxr to December 10, 1996, did any person
associated with Conam Tnspection, Tnc., suggest that you use a particular
methodology Lo calculate the dose that Mr. Chastain received or that you use
another methodology to calculate the dose that Mr. Chastain received in a

manner that was not approved by the NRC for determination of occupational
external exposure?

Responge: No.

Intérrogato:y Number 26: Tf the answer to lnterrogatory numbexr 25 is yes,
please  doscribe in detail Lhe conversation, or conversations, which

occurred, where computational methodology other than thal approved by the
NRC, was discussed.

Response: Not applicable.
Interrogatory Numbex 27: Prior Lo December 10, 1996, did any person(s)

associatad with Conam lnspection Inc., inform you directly or indirectly,
or by inference, that persons at Conam Inspection, Inc. believed that a

1



computation of the dose received by Mr. William Chastain_did or.might exceed
the dose permitted by the NRC if it was calculated SLrlCtJY in accordance
with the criteria set forth in 10 CFR Part 20 for determination of aexternal
dose?

Responsa: No. llowever, Conam representatives did provide me witﬁ a
copy of Lhe USNRC inspection report, wherein the inspectors’ belief
that. an overexposure occurred was stated.

Interrogatory Number 28: T7f the answer to Inlerrogatory numbey gv is yes,
please identify who was the person associated with Conam Tuspection, Tnc.,
when Lhe convarsation occurred, and what was the intention and rasult of the
convarsation.

Response: Nol applicable.

Interrogatory Number 29: Will you voluntarily provide to NRC counsel the
written reguest of November 22, 1996, by Mr. Robert Slack for an assessment
of the tota) effective dose equivalent raceived by Mr. William Chastain on
February 27, 1596,

Rasponse: Yes.

Interrogatory Number 30: Taking all written and oral communicaltions
togcther, were you or Integrated kEnvironmental Management, Inc., engaged to
provide an assessment of the external dose received by Mx. Chastain, in
accordance with the methodology authorized by the NRC in 10 CFR Part 207

Response: NoO.

Interrogatory Number 31: If the answer fo Tnterrogatory number 30 is no,

please describe in detail Jjust what you and or 1ntegrated Environmental
Managemant., ITnec., waere engaged to do.

Response: On November 19, 1996, at 11:32 a.m. (Bastern Time), I
received a call from Mr. Robart Slack. 1 was referred Lo him by the
R8O of another firm. In that call, hc informcd me of the general
circumstances of Mr. Chastain’s exposure, that Mr. Chastain’s film
badge read 4,600 millirem upon processing, that cytogenetic results
were ingconclusive, and that a USNRC (Region III) inspection report of
the incident indicated (1) Mr. Chastain’s TRDR was greater than 5,000
millirem, and that Conam did not report the incident immediately.
Bacause the USNRC's dose estimate (from their own raconstruclion of
Lthe circumstances surrounding this case) differed from the Conam
eslimate, he asked if T would agree to perform an independent
assessment of the radiation dose incurred by Mr. Chastain in ordexr Lo
resolve Lhe discrepancies. The methodology to be used in completing
that dose assessment was not discussed. Mr. Slack tLhen forwarded to
me the information listed on pages 1 and 2 of my Necember 10, 1996
letter, along with his transmittal letier of November 22, 1996, which
1 Look Lo be authorization Lo proceed with this work.

Interrogatory Number 32: Pagc 14 of Appendix C of your December 10, 1996
letter to Mr. Roberti Slack states: “However, a survay of the exit port of
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the camcra was not performed at that time.” Was this information provided
to you by Mr. Slack or somcone associated with Conam lnspection, Inc.?

Response: Yes. Mr. Slack provided me with a copy of thc USNRC's
November 18, 1996 Inspection Report No. 030-31373/96002(DAMS) and
Investigation Report No. 3-96-014. The statement that appeared on
page 14 of Appendix C of my Deccmber 10, 1996 letter referred to
section 3.).2, paragraphs three (3) and five (5) of tLhat report.

Interrogatory Number 33: 1If the answer to Interrogatory number 32 is yes,
pleasc identify who provided the information to you.

Rasponse: Sec response to Tnterrogatory Number 32.

Interrogatory Number 34: 1f the answer Lo Interrogatory number 37 is yes,
did you than, or do you now, have any reason Lo believe that you were
provided with incorrect information by any person associaled with Conam
Inspection, Inc.?

Response: I have no opinion as to whetrher the statement in the
USNRC’ s Tnspection/lnvestigation report. is correct or not. L was
simply taken at facc value.

Interrogatory Number 35: If the hasic origin of the information, “however,
a survey cf Lhe exit port of the camera was not performod at. Lhal time” was
your footnotec 24 (ref. letter to Michae) Crecch from Cynthia Pederson, NRC,
dated Number 18, 1996), did any person associated with Conam Inspection,
lue., ever, in any way, tell you that information was incorrect?

Rasponse: No. This Jssuc was never discussed.

Interrogatory Number 36: Do you believe that any person associated with
Conam lInspection Tnc., would have provided you with incorrect factual
information or conflicting instructions regarding the exposurc of Mr.
Chastain and the attending circumstances?

Responsea: NoO.

Interrogatory Numbexr 37: Set forth in specific detail, by name, date,
method, and substance (what you said and what they 3aid), all communications
subsequent Lo April 9, 1998, which occurred between you and Conam
inspection, Inc., or any person associated with Conam lnspection, Tnr.,

ragarding Lhe factual content of any and all of your answers Lo {hese
lnlerrogatories.

Response: I have not had any conversations wilh Conam representatives
regarding the factual conteni of Lhe Interrogatories. The following

are Lhe only discussions 1 have had with Conam represant.atives in this
regard:

(1) On Thursday, April 16, 1998 at 1:15 p.m. (Pacific Time), I
received a call from Clifton Takae, ksqg. (McBride Baker &
Coles)inguiring as to whether 1 had zxeceived an electronic
transmission of information from Charles A. Barth, Esqg. (USNRC)., T
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informed Mr. Lake that I did receive the transmission, that the
attachment was unintelligible, and that T was awaiting a “hard” copy
from Mr. Barth. Mr. Lake agreed to fax a copy of Lhe transmission 1o
ny office. (T was out of town from April 15, 1998 until April 22,

1998.)

(2) On Thursday, April 23, 1998, at 1l1l: 59 a.m. (Eastern Time), 2
phonecd Mr. Lake Lo infoxm him that 1 had received and reviewed the
faxed copy of the Interrogatories, and Lo solicit instructions on the
format of my responses. Mr. lake provided mc wilth a recommended

formav.

(3) On Thursday, April 23, 1898 at 2:17 p.m. (Fastern time), 1
received a call frem Mr. Lake informing me that there was a
misunderslanding about the date my responses to the lntexrogatories

wore due.

Carol D. Borger, C.H.P.

y/%
;ﬁQRN TO»BFFORL ME and subscribed in my presence this ??__ day of April,
998""_’ g 4
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